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SummARY. Pathogen free seed has long played a critical role in reducing or eliminating the
severity of various diseases in commercial fields. The California Crop Improvement Association
(CCIA) provides quality assurance services to the seed industry that are designed to promote
the production, distribution and use of high quality seedstocks for agricultural production. To
that end, CCIA has developed a Disease Inspection Program to assist vegetable seed producers
in eliminating the bacterium, Acidovorax avenae subsp. citrulli (AAC), from cucurbit
(Cucurbitaceae) seedstocks. This program utilizes recommendations and standards beginning
at parent seed production of hybrids through the production of commercial seedlots. Training
of field personnel, field inspections and tissue tests, followed by growouts of at least 30,000
seedlings are used as components of this quality assurance program.

he bacterium, AAC, is a well-known seedborne pathogen in

watermelon ( Citrullus lanatus) and other cucurbits. Infection

by AAC results in a disease called bacterial fruit blotch (BFB).
Since the late 1980s, reports have indicated that the presence of BFB
in transplants and in commercial watermelon fields has resulted in
devastating crop losses and significant litigation. The production and
use of clean seed plays a critically important role as a control measure
of this disease. The CCIA Disease Inspection (DI) Program is a volun-
tary quality assurance program that has been developed between
CCIA and the vegetable seed industry to assist in the production of
pathogen-free seed.

Seed testing

Seedborne pathogen transmission of BEB is one of the primary
means of crop infection (Latin and Hopkins, 1995; Latin, 1996).
Early reports of economic damage indicate that as few as one infected
seed in 9,000 can result in an outbreak of BFB in greenhouse trans-
plants (Rane and Latin, 1992). As a result, CCIA recommends that
seed screening and testing begin in parent seed programs. Although
other testing methods have been employed by various seed laborato-
ries, the seedling growout method currently remains the most effective
and is the standard assay for BFB detection (Walcott et al., 2001).
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Participating companies are obli-
gated to perform the seedling growout
test according to established proce-
dures of the American Seed Trade
Association Ad Hoc Watermelon Fruit
Blotch Commiittee (Egel etal., 1994).
The value of parent or foundation seed
is very high and seed volumes are char-
acteristically low. Consequently, if the
seedlotisless than 300,000 seeds, 10%
by count of the seeds should be tested.
Ifthelotis greater than 300,000 seeds,
a 30,000 seedling growout must be
conducted.

CCIA permits those companies par-
ticipating in the DI Program to conduct
seed and seedling assays using their own
pathology facilities and staft. A facility
visit is conducted at each site where
testing will occur to assure that ad-
equate staff training and testing facilities
exist. In addition, CCIA has approved a
number of seed pathology labs to per-
form tests for this program. Copies of all
test results must be forwarded to CCIA
before tagging of seed.

Field and transplant
inspections

Each company participatingin the
DI Program must complete an appli-
cation form and forward it to CCIA no
later than the date of seeding in the
greenhouse or field. A minimum of
two greenhouse or field inspections
will be performed during the growing
season. Additional inspections may be
performed as deemed necessary to
verify possible pathogens. These in-
spections may be done by CCIA per-
sonnel and/or a qualified seed com-
pany inspector. As needed, CCIA con-
ducts BFB training workshops of seed
company personnel. Those personnel
that have successfully completed one
of these workshops are considered
qualified inspectors. Qualified inspec-
tors are familiar with, and agree to
tfollow CCIA DI Program policies and
procedures. Frequently, qualified seed
company inspectors conduct the first
inspections of transplants and direct-
seeded fields, yet all fields must be
inspected by a CCIA inspector or their
designated agent at least once before
harvest.

Commercial seed fields are in-
spected at the transplant or first true
leaf stage and at the mature melon
stage. Plant and fruit symptoms are
well documented (Isakeit,1999;
Maynard and Hopkins, 1999). In the
greenhouse, each flat of transplants
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will be inspected for cotyledonary
symptoms. One infected seedling dis-
qualifies all plants in that range of the
greenhouse complex. In a direct-
seceded field, the first inspection of
seedlings should be made before coty-
ledon shed. The second field inspec-
tion is made at the mature melon stage
by examining as many fruit as possible
during field walks. Ideally, watermel-
ons are inspected before wind-rowing
because symptoms are most apparent
on upper fruit surfaces. Fruit are easier
to examine if inspection is conducted
after vine breakdown.

Inspections are conducted by
walking one of every two rows in fields
smaller than 1 acre (0.4 ha). For fields
between 1 and 5 acres (2.0 ha), one of
every four rows are walked, and for
fields greater than 5 acres, one of every
eight rows must be walked. These
numbers exceed phytosanitary require-
ments (California Dept. of Food and
Agriculture, 1985).

Ifsuspicious tissues (water-soaked
lesions with irregular margins, some of
which on fruit may brown and crack
with subsequent exudate) are observed,
tissues must be sampled and tested
immediately using the AgriCheck sys-
tem for AAC (Hydros Environmental
Diagnostics, Inc., Falmouth, Mass.).
Allfields are randomly sampled (a mini-
mum of two to three times in various
locations and bulked) in order that
cach field has been tested whether or
notclassical AAC symptomsare found.
The AgriCheck system is a double
antibody sandwich (DAS) enzyme-
linked immunosorbant assay (ELISA)
test that is designed to detect AAC
within 15 to 20 min in the field. The
sensitivity of this ELISA is sufficient
that up to nine individual tissue samples
may be bulked for each test. If results
are positive, confirmation of the patho-
gen is necessary by lab isolation and
identification, or by seedling growout.
Results of all tests must be submitted
to CCIA. One infected seedling dis-
qualifies the entire seedlot. A seedlot
constitutes the production of seed from
a contiguous field.

CCIA will issue a report on each
seedlot upon receipt of all company
inspection and test reports. Lots that
are eligible can be tagged with a CCIA
seal indicating that the lot tested nega-
tive for the presence of BFB. Seed
companies are expected to maintain
accurate records of each lot tagged and
to maintain a 30,000 pure live seed, or

10% by seed count archive sample for
BEFB testing for the duration of the
marketing of that seedlot. Company
records are periodically audited and
failure to properly implement program
procedures may result in company dis-
qualification.

All technical, geneticand produc-
tion information is handled by CCIA
in astrictly confidential manner. CCIA
provides all pertinent program records
in support of customers in potential
legal challenges.

The CCIA DI Program has been
used by numerous producers of cucur-
bit seeds as a third-party quality assur-
ance service for the production of
pathogen-free seedstocks. As in the
past, CCIA will continue to strengthen
this program as more is learned about
the epidemiology of the ACC bacte-
rium. Currently there is consideration
of expanding the program to include
additional host-pathogen combina-
tions of economic importance to the

seed industry.
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